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IntroductIon
Among the various diseases that cause neu-
romotor deficits in children, the chronic non-
progressive encephalopathy [cerebral palsy 
(CP)] is one of the most frequent. Children 
affected by PC may present: sensory disor-
ders, cognitive disorders, abnormal patterns 
of posture, and postural tone change (1). The 
literature has signaled some protocols which 
seem to enhance the neuromotor rehabilita-
tion of these children.
PhysIcal theraPy Protocols
The aims of the Physical Therapy are to 
promote and restore body’s functionality. 
The child with neuromotor deficits uses 
compensatory mechanisms to overcome 
the power of gravity. Thus, the repetition 
in the realization of such compensation 
creates muscle imbalances, deformities, 
increased hypertonia, and impair the 
child’s functionality (2). Therefore, during 
the rehabilitation process is very important 
that the therapist keeps the children in a 
correct posture to facilitate the correction 
of their body image.
In this sense, some intensive physi-
otherapy protocols associated with the use 
of special clothes (dynamic splint) have 
been shown to treat these children, among 
them are: the PediaSuit, the TheraSuit, the 
PenguinSuit, and AdeliSuit (3–5). The spe-
cial clothes usually consist of: vest, shorts, 
kneepads, and shoes fitted with hooks and 
elastic cords that help position the body in an 
appropriate physical alignment to perform 
daily activities (5). The recommendation of 
special clothes is justified because usually 
the child with CP presents axial hypotonia 
(mainly trunk) and spasticity in the muscles 
of appendicular skeleton (limbs) (2).
Apart from the special clothes, the 
treatment protocols mentioned above 
are developed in intensive modules (3–4 h 
per day, 5 days a week during 4–5 weeks). 
The combination of these features has 
achieved significant results in rehabilita-
tion process of children with neuromotor 
deficits.
Among the therapeutic resources used 
in these protocols can be cited: warm up 
(including massage, stretching, exercise with 
passive, active, and active-assisted mobiliza-
tion); kinesiotherapy (kinesiotherapy cage 
with active resistance); kinesiotherapy using 
special clothes (with elastic cage, plank bal-
ance, ball, roller, trampoline); respiratory 
physiotherapy, gait training (using clothes 
on uneven terrain, stairs, ramps, conveyor, 
grass, parallel bars with and without obsta-
cles), fine motor activities (use of clay, draw-
ing with pencil, paint brush, glue, engaging 
games, manipulating objects, and toys), 
cranio-sacral osteopathy, hydrotherapy, 
and taping (3–5). Some resources such as: 
elliptical ergometer adapted for kids and 
electrical stimulation systems with closed 
loop and biofeedback could also be part of 
these protocols, but are still rare in clinical 
practice.
Bailes et al. (6) conducted a study, in 
2011, in which examined the effects of 
suit wear during an intensive therapy 
program on motor function among chil-
dren with CP. Twenty children were ran-
domized in two groups, an experimental 
(TheraSuit) and a control (control suit) 
group, and participated in an intensive 
therapy program. The Gross Motor 
Function Measure (GMFM) and Pediatric 
Evaluation of Disability Inventory (PEDI) 
were administered before and after (4 
and 9 weeks). This was the first study 
to examine the different components 
of suit therapy. Although the study did 
not find statistical differences (p < 0.05) 
between the two suits used, in the evalu-
ation by the GMFM and the PEDI, the 
 experimental group (TheraSuit) showed 
statistically significant improvement after 
9 weeks of therapy. This study has several 
 limitations related to the small sample 
size and lack of blinding of families and 
treating therapists.
These intensive physiotherapy protocols 
with use of suits were developed a few years 
and, therefore, there are few studies on their 
effectiveness. As for scaling up treatment, 
this is limited to training therapists in the 
protocol and the price charged to families, 
ranging from $ 2000 to $ 4000 for 4 weeks 
of therapy. However, it has been observed 
in clinical practice a high demand for 
these protocols, result of the satisfaction 
of the families that have already verified its 
effectiveness.
FunctIonal dIagnosIs and 
MonItorIng oF results
Classics assessment instruments can 
be suggested for functional diagnosis 
and monitoring of results achieved in 
the rehabilitation process of children 
with neuromotor deficits: the Alberta 
Infant Motor Scale (AIMS) that identify 
developmental delays in children under 
18 months of age; the PEDI that evalu-
ates functional performance of children 
between 6 months and 7 years; the GMFM 
that quantifies the motor function per-
centage of child in relation to typical 
motor development of a 5-years-old 
child; and the Gross Motor Function 
Classification System (GMFCS) that 
classifies the child’s functional abilities 
in five levels (7). However, the trend is 
the increased use of objective instruments 
such as: force platforms; electrogoniom-
etry wi-fi, electromyography, mecha-
nomyography, and dual-energy x-ray 
absorptiometry (DEXA), in monitoring 
of nutritional status and fat free mass (3).
www.frontiersin.org April 2013 | Volume 1 | Article 05 | 1
OpiniOn Article
published: 05 April 2013
doi: 10.3389/fpubh.2013.00005
 6. Bailes AF, Greve K, Burch CK, Reder R, Lin L, Huth 
MM. The effect of suit wear during an intensive 
therapy program in children with cerebral palsy. 
Pediatr Phys Ther (2011) 23:136–42.
 7. Mélo TR. Escalas de avaliação do desenvolvimento 
e habilidades motoras: AIMS, PEDI, GMFM e 
GMFCS. In: Castilho-Weinert LV, Forti-Bellani 
CD, editors. Fisioterapia em Neurologia. Curitiba, 
PR: Omnipax (2011). 350 p.
Received: 20 March 2013; accepted: 24 March 2013; 
published online: 05 April 2013.
Citation: Neves EB (2013) Trends in neuropediatric 
physical therapy. Front. Public Health 1:5. doi: 10.3389/
fpubh.2013.00005
This article was submitted to Frontiers in Child Health 
and Human Development, a specialty of Frontiers in 
Public Health.
Copyright © 2013 Neves. This is an open-access article 
distributed under the terms of the Creative Commons 
Attribution License, which permits use, distribution 
and reproduction in other forums, provided the origi-
nal authors and source are credited and subject to any 
copyright notices concerning any third-party graphics etc.
reFerences
 1. Rosenbaum P, Paneth N, Leviton A, Goldstein M, 
Bax M, Damiano D, et al. A report: the definition 
and classification of cerebral palsy April 2006. Dev 
Med Child Neurol Suppl (2007) 109:8–14.
 2. Forti-Bellani CD, Castilho-Weinert LV. 
Desenvolvimento motor típico, desenvolvimento 
motor atípico e correlações na paralisia cerebral. 
In: Castilho-Weinert LV, Forti-Bellani CD, editors. 
Fisioterapia em Neurologia. Curitiba, PR: Omnipax 
(2011). 350 p.
 3. Neves EB, Scheeren EM, Chiarello CR, Costin 
ACMS, Mascarenhas LPG. O PediaSuit™ na rea-
bilitação da diplegia espástica: um estudo de caso. 
Lecturas, Educación Física y Deportes – Buenos Aires 
(2012) 166:1–9.
 4. Frange CMP, Silva TOT, Filgueiras S. Revisão sis-
temática do programa intensivo de fisioterapia 
utilizando a vestimenta com cordas elásticas. Rev 
Neurosci (2012) 20:517–26.
 5. Scheeren EM, Mascarenhas LPG, Chiarello CR, 
Costin ACMS, Oliveira L, Neves EB. Description 
of the Pediasuit ProtocolTM. Fisioter Mov (2012) 
25:473–80.
conclusIon
The intensive physical therapy protocols 
with special clothes associated with objec-
tive instruments of evaluation and func-
tional diagnosis has proven to be a trend 
in global neurology rehabilitation. These 
protocols can combine the best elements of 
various techniques and therapeutic meth-
ods and, is well supported by the studies 
physiology of the exercise. Although one 
cannot clarify the influence of the suit on 
the success of the treatment protocol, the 
suit makes it easy the conduction of the 
treatment by the therapist. In a short time, 
conventional physiotherapy (few hours of 
treatment per week) is no longer a com-
mon practice for neuropediatric patients. 
Technological advances and the use of 
objective assessment tools allows more 
precision in planning treatment protocol.
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